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August 17,2004 

BY FACSIMILE & FEDERAL EXPRESS 
Dockets Management Branch 
Food and Drug Administration 
5630 Fishers Lane 
Room 1061 
Rockville, Maryland 20852 

Re: Docket No. 2004P-0360 
Comments in Opposition to AAC Consultant Group’s Suitability Petition for 
Sodium Ferric Gluconate Complex in Sucrose for Iniection, 10 ml/125 mg 

Dear Sir or Madam: 

On behalf of Watson Pharma, Inc. a subsidiary of Watson Pharmaceuticals, 
Inc. (“Watson”), the undersigned submits the following comments to the suitability 
petition dated August 6, 2004 filed by AAC Consultant Group (“AAC”), seeking the 
FDA’s determination that a 10 ml/125 mg sodium ferric gluconate complex product 
based on the listed drug, FerrlecitB 5 mV62.5 mg, is suitable for filing as an 
Abbreviated New Drug Application (“ANDA”). 

There are no guidelines in place to determine whether a proposed generic 
sodium ferric gIuconate complex product will contain the same active complex as 
FerrlecitB. Accordingly, FDA should refrain from receiving for substantive review 
any ANDA seeking approval to market a generic version of FerrlecitB until such 
guidelines are established. It follows that the AAC petition, which seeks not merely 
to duplicate but to increase the concentration of the active complex of FerrlecitB, 
should be denied. 

FDA Guidelines Are Necessary to Demonstrate That a Generic 
Sodium Ferric Gluconate Complex Product Is the Same As FerrlecitB 

FerrIecitB is a highly complex macromolecule that is manufactured using a 
specialized process to ensure that the same active complex is consistently produced. 
On August 17,2004, Watson filed a Citizen Petition (copy attached) requesting that 
FDA establish guidelines for generic applicants to demonstrate that their generic 
sodium ferric gluconate complex drug products contain the same active complex as 
FerrlecitB, before ANDAs for such products can even be received for substantive 
review, under 21 U.S.C. 3 355@(2)(A)(ii)(II) and 21 C.F.R. 3 314.101(b). This 
Citizen Petition amplified upon an earlier petition filed by Watson on February 13, 
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2004 (Docket No. 2004P-0070, copy also attached), requesting that generic applicants 
demonstrate that: (1) the process used to produce the generic product is the same as Watson’s 
process for producing FerrlecitB and (2) the physicochemical characteristics of the generic 
product are the same as those of FerrlecitB. 

Using the same process as that used to produce FerrIecitB is critical because there is no 
identifiable active ingredient before creation of the FerrlecitB final product: sodium ferric 
gluconate polymers in an aqueous sucrose. (See attached Watson Petition of Feb. 13,2004, at 4). 
For this reason, a strictly controlled manufacturing process is absolutely essential to the 
reproducibility of the drug product. Moreover, certain changes to the manufacturing process 
may alter the physicochemical characteristics of the drug product and negatively impact the 
safety profile of a sodium ferric gluconate complex product. Id. 

Fully characterizing FerrlecitB’s physicochemical properties is also essential for 
determining whether a generic product is the “same as” the reference listed drug under 21 U.S.C. 
9 355(j)(2). Significant differences in the generic product’s chemical structure or molecular 
weight may result in therapeutic inequivalence. (See Watson Petition of Feb. 13,2004, at 7-10). 
These differences may require additional clinical studies to ensure that the proposed sodium 
ferric gluconate complex product exhibits equivalent safety and effectiveness profiles as 
FerrlecitB. 

These comments mention only some of the many outstanding issues concerning the 
acceptability of a generic sodium ferric gluconate complex product. Until these issues are 
resolved and guidelines are established, the FDA should refrain from receiving for substantive 
review any ANDA based on FerrlecitB. Certainly, since ANDAs are premature at this time, 
AAC’s suitability petition, seeking a different dosage strength for a generic version of 
FerrlecitB, must be rejected. Accepting ANDAs at this stage would be premature and a waste of 
FDA and industry resources. 

Conclusion 

For the foregoing reasons, MC’s suitability petition for a different dosage strength of 
FerrlecitB should be denied in its entirety. 

Sincerely yours, 

Charles J. Raubicheck 

Enclosure 
cc: Gary J. Buehler 

FDA Office of Generic Drugs (HFD-600) 

00211915 
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August 17,2004 

BY FACSIMILE & FEDERAL EXPRESS 
Division of Dockets Management (HFA-305) 
Food and Drug Administration 
Room 1061 
5630 Fishers Lane 
Rockville, MD 20852 

CITIZEN PETITION 

The undersigned, on behalf of Watson Pharma, Inc., a subsidiary of Watson 
Pharmaceuticals, Inc. (“Watson”), hereby submits this Citizen Petition, in 
quadruplicate, pursuant to the Federal Food, Drug, and Cosmetic Act, 21 U.S.C. 
$355(j), and FDA regulations 21 C.F.R. $0 10.30,314.94, and 314.101. 

A. Action Requested 

That the Office of Generic Drugs of the Federal Food and Drug 
Administration (“FDA”) refuse to receive for substantive review, under the 
provisions of 2 1 C.F.R. $3 14.101 (b), Abbreviated New Drug Applications 
(ANDAs) for generic formulations of FerrlecitB (sodium ferric gluconate complex in 
sucrose), until the FDA establishes guidelines for determining whether a generic 
sodium ferric gluconate complex product is the same active complex as FerrlecitB to 
qualify for submission as an ANDA under 21 U.S.C. 0 355(j)(2)(ii)(II). 

B. Statement of Grounds 

Ferrlecita is a highly complex macromolecule that is manufactured using a 
specialized process to ensure that the same active complex is consistently produced. 
Watson has already filed an earlier citizen petition through another agent, 
Chesapeake Regulatory Group, Inc., requesting that the FDA refuse to approve any 
ANDA citing FerrlecitB as the listed drug unless the generic applicant can establish 
that (1) the process used to produce the generic product is the same as Watson’s 
process for producing FerrlecitB and (2) the physicochemical characteristics of the 
generic product are the same as those of FerrlecitQ. (See enclosed Watson Petition 
of Feb. 13,2004, Docket No. 2004P-0070). FDA has not yet acted on that earlier 
petition. (See enclosed FDA letter dated August 15,2004). The instant Citizen 
Petition amplifies upon Watson’s earlier petition. 

CALIF~~A OFFICE 
4660 LA JOLLAVILLAGE DR. SUITE 850 SAN DIEGO, CA 92122 

TEL: (858)731-5000 F~~:(858) 731-5001 
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As explained in the earlier petition, using the same process as that used to produce 
FerrlecitB is critical, because there is no identifiable active ingredient before creation of the 
FerrlecitB final product: sodium ferric gluconate polymers in an aqueous sucrose. (See Watson 
Petition, at 4) For this reason, a strictly-controlled manufacturing process is absolutely essential 
to the reproducibility of the drug product. Moreover, certain changes to the manufacturing 
process may alter the physicochemical characteristics of the drug product and negatively impact 
the safety profile of a sodium ferric gluconate complex product. Id. 

Fully characterizing FerrlecitB’s physicochemical properties is also essential for 
determining whether a generic product contains the same active complex as the reference listed 
drug FerrlecitB, to qualify for submission in an ANDA under 21 USC. 6 355@(2)(ii)(TI). 
Information based on existing studies demonstrates that differences in the generic product”s 
chemical structure or molecular weight may result in therapeutic inequivalence. (See Watson 
Petition of Feb. 13,2004, at 7-l 0). These differences may require additional chnical studies to 
ensure that the proposed sodium ferric gluconate complex product exhibits equivalent safety and 
effectiveness profiles as Ferrlecit@. 

These unique and complex issuesmandate that ANDA applicants do more than merely 
show that their generic products contain the same qualitative and quantitative ingredients as 
FerrlecitB. (See Aug. 6,2004 AAC Suitability Petition, Docket No. 2004P-0360, pp. 2-3, 
contending that a proposed generic version of Ferrlecit@ in a different dosage.str.ength--will .be, _ -. . 
bioequivalent to Ferrlecitm because it contains the same active and inactive ingredients). Indeed, 
the structuralfy-depen-dentmng-proc~ss--a~~-la~k of full-characterization of Ferrlecitcfi, .~ 
require that the FDA first establish-guidelines for determining what support is necessary to prove / 
that generic sodium ferric gluconate complex products contain the- sameactivecomplex as -. -- --.~- 
FerrlecitB to qualify for submission in an ANDA. 

Accordingly, until these issues are resolved and guidelines are established, the FDA 
should refrain from even receiving for substantive review any ANDA for generic sodium ferric 
gluconate complex based on the listed drug FerrlecitB. Receiving for review any such ANDA at 
this stage would be premature and a waste of FDA and industry resources. 

C. Environmental Impact 

Petitioner claims a categorical exclusion from the requirement of an environmental 
assessment or environmental impact statement pursuant to 21 C.F.R. $25.3 1. 

D. Economic Impact 

Pursuant to 21 C.F.R. 3 10.30(b), economic impact information is to be submitted only 
when requested by the Commissioner following review of this Citizen Petition. 

00211957 
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E . Cert i f icat ion 

T h e  unders igned  cert i f ies th a t, to  the i r  bes t know ledge  a n d  bel ief,  th is  Ci t izen P e titio n  
inc ludes al l  represen ta tive d a ta  a n d  inform a tio n  k n o w n  to  P e titione r  wh ich  a re  u n favorab le  to  th e  
P e titio n . 

W a tson wil l  b e  in  con tac t wi th th e  appropr ia te  F D A  o fficials to  schedu le  a  m e e tin g  to  
d iscuss th e  var ious techn ica l  a n d  sa fe ty re la ted issues ra ised in  th e  instant p e titio n . 

Respec tful ly submi tte d , 

F R O M M E R  L A W R E N C E ,&  H A U G  L L P  

B y: 
Char les  J. Raub icheck  

Enc losure  

cc: G a r y  J. Bueh le r  
Director,  O ffice o f Gener i c  Drugs  (HFD-600)  

0 0 2  1 1 9 5 7  



February 13:, 2004 

BY HAND jlELIVER$T ‘! 
Dockets Management Branch (HFA-305) 
Food and Drug Administration 
Department of Health and Human Services 
5630 Fishers Lane, Room 1061 
Rockville, Maryland 20652 

Citizen’s Petition’ 
i 

The undersigned, on behalf of Watson Pharma Inc. (“Watson”), a subsidiary of 
Watson Pharmaceuticals, Inc.; submits this petition u$ei Se&o@‘505(b) and’SM(j) of 
the Federal Food, Drug, and Cosmetic Act (FDCA) (218.S.C.‘(j# 355 (b)-md.6)) and 21 
C.F.R. 0 10.30, to request that the Commissioner of Fooa and, Dri.igs withhold bpproval 
of any Abbreviated New Drug Application (eNDA) for ‘ii‘gene~~ version of F&rlecit@ 
(sodium ferric gluconate complex in sucrbse) until the ‘&F$itio& set forth iiz’ &is p&t<on . 
are satisfied. 

. t 

A. Actions Requested 
t f 

Watson asks that FDA not approve any ANDA citing Ferrlecit@ as the reference 
listed drug (RLD) unless the: 

1. 

2. 

3. 

process used to manufacture the generic product has been adequateiy 
demonstrated to be the same a$ Watson’s manufacturing process for I 
Ferrlecit*, and 

. . i. “I +n . ,_. ,* _a. 

i / 

physiocochemical characteristics of the gener& product are the same as those 
of Ferrlecite , and I 

the active ingredient or, in this case, the final genetic product can be 
adequately demonstrated to be the (‘same as” ‘bt oftho &f&en&e l./sted drug 

If all of the above requirement cannot be met then the FDA should require that the 
applicant submit an NDA supported by a demonstration bf equivalent safety and 
effectiveness based on results of appropriate prechnical ‘&I ~hrk&i @udieS, ? . i 

PageloflO ,‘* 
8 
{ 



B. Statement of Grounds 

1. Introduction and Background 

The Food Drug and Cosmetic Act requires that any person filing an Abbreviated 
New Drug Application for a drug containing a single active ingredient must demonstrate 
that the active ingredient of the new drug is the same as ihat of the approved reference 
drug.’ As discussed in detail below, a mmufacturer of generic sodium ferric gluconate 
complex in sucrose for in’ection will not be abIe to produce the same active ingredient or 
final product as d Ferrlecit unless they use the exact manufacturing process used by 
Watson. If the exact process is not used, the FDA must &quire that the sponsor of the 
generic product demonstrate that the effectiveness and safety of their product is 
equivalent to that of Ferrlecit@ by performing adequate preclinical and clinical, studies. 

Ferrlecit@ is an iron supplement for intravenous administration. It is a high 
molecular weight macromolecule known as sodium ferri& gluconate complex h sucrose. 
It differs both structurally and chemically from the other types of parenterai iron 
suppIements on the market, i.e., iron dextran and iron suqrose. Because the process used 
to manufacture Ferrlecit@ is complex and employs both specialized equipment and tightly 
controlled processes, the manufacturing process is critical to the final structure of the 
Ferrlecit* macromolecule. In addition, because of the complexity of the macromolecule, 
its structure has yet to be determined and can only be partially inferred from 
physicochemical testing. Therefore, until the exact structure of the Ferrlecit@ 
macromolecule can be established, it is impossible to determine if two products, made by 
different manufacturers, are the same. 

2. History of Injectable Iron Compounds 

In the 1950s Fisons Pharmaceuticals introduced the first injectable iron product 
Imferon’, an iron dextran, in the United States. Iron dextrans are colloidal solutions of 
ferric hydroxide solubilized by partially hydrolyzed dex&n of low molecular weight. 
FDA accepted this product in 1968 according to the pro&ions of a DESI-review. In 
1990, Fisons withdrew the product from the market due tp m.anufacturing issues related 
to particulate matter. In 1992 Schein Pharmaceuticals introduced a new injectable iron 
dextran product called INFeD*. In 1995 American Regent introduced another, iron 
dextran called Dexferrum? These two iron dextrans are not exactly the same; the iron 
complexes in INFeD* have a significantly lower average molecuIar weight thti those in 
Dexferrum*, but both are considered to be iron dextrans.:‘Nonk of the iron de&an 
products are rated as therapeutically equivalent to one another. 

r 21 U.S.C. 5 355(j)(2)(A)(ii)(I) 

2 FDA Review of Pharmaeoki.netics and Iron Utilization. Studies, November 28, 1995, 
ANDA 40-024, Iron Dextran Injection, USP, Luitp~ld‘Pharmaceuticals, Inc. 

Page 2 of 10 



While iron dextran, iron sucrose and sodium ferr$-gluconate complex in sucrose 
are all considered 

8 
arenteral iron supplements, they differ greatly in their molecular 

weights. Ferrlecit is the largest molecular weight prod&t df sill the p&&iter~‘iron 
preparations, and therefore, the most chemically cornpIe& As will be discussed later, 
molecular weight may have an impact on both the effecti$eness of these products, as well 
as their safety profiles. 

3. FDA should not approve any ANDA refe.r&$ng Ferrlecit@ unless the 
generic product has be& shown to be matihfa&ed according to-the stitie 
process as Watson’s, or the safety and effectiv{nek~i)f the generic $roduct 
has been shown to be equivalent tb Ferrlecit@ ik adequate cIinica1 $tudies. 

.b’,, i. ,. 
a. The Manufacturing Process Of Product Is l$t&mely Complicated ‘Difficult 

To Reproduce And Creates The Distinct Cher#iical??&ructur~ Of l$rlecit@. 

The Ferrlecit@ manufacturing process was developed almost 45 years ago and is 
unique in that it starts with simple components and proceeds through a series of carefully- 
controlled chemical reactions .and purificationisterIli~a~~~~“~~ep~ t6’ produce the final ” 
macromolecular product. It is also unique in that there i” no identifiable active ingredient 
before the creation of the final product: sddium ferric gluconate polymers in &.6 aqueous 
sucrose solution. Because ofthese facts, the processmu& be strictly controlled with 
numerous in-process tests to assure the identity, strendh: quality. purity and ’ 
reproducibility of the final drug produet. 

, , . _- , ..T-. ,. . , 
. i, 1 

The actual manufacturing process is a multi-step process involving numerous 
individual ingredients which must be combined in .a specific order, it specific rates and 
under specific conditions for the reaction to proceed corrkctiy. Even the configuration of 
the reaction vesse1 can be critical, because a controlled hc)tero&kG&ks chemical reaction 
is a critical step in the preparation of Ferrlecit@. The protess therefore uses custom 
designed equipment that was created specifically for the production of this product. 
Reaction temperatures, pH, filtration, and addition, stirring tid flow rates ‘must ‘be 
controlled throughout the process to repr&luoibly creaie%‘he Fei!rleoit@ drug product. 
Variations in any of these p&meters throughout the M: arl ’ 
in critical changes to the final product.7 

t.&cturmg process c&id result 

j .’ I 

The manufacturing process was originally developed in 1959 and subsequently 
transferred to a different marmfacturing facility which sti)i manufacturers the product. 
When the production was transferred to the current facility, the a&al production 
equipment was also transferred in order to minimize a.i$variation in the proceks. With 
only minor modifications to. the filtration technology, pit equipment. is stil! being used 
today.’ 

7 Data on tile at Watson Pharma. 
:  /  

! 
* Data on fiIe at Watson Pharma. 

1 . . 
I 
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b. Physicochemical differences resulting from.d$ferent methods of production 
could have a ne@tive impact on the efficacy $a generic product. ’ - 

i 
In its review of an iron dextran product, FDA sta&d that, “aside from molecular 

weight differences (see discussion below) there’may b~:.~~~~~~‘~hy~~~~c~~rnic~~ 
differences resulting from probable different methods of pro&ct’ion.. *which i%ight &at& 
in terms of efficacy.“g In noting this, FDA acknowledges that a difference in the ’ 
manufacturing process of these far less complicated iron dex&compounds cbuld have a 
deleterious effect on the final product and its effective&,& Based %i’i F&rlecit”s larg& ” > A.-.. . . II h~*~~ah.,r.& ** i ::. 5 ” 5, _j,. -%& ,., I. ,, , ,, ,, 
molecular weight and molecular complexity, one would expect it to be more susceptible 
to any change in the manufacturing process. . i ” 

i 
c. Physicochemical differences resulting from’different mnthods of production 

could have a negative impact on the safety &I$ generic product. vs..., I 

Due to the complex nature of the manufacturing process, all attempts have been 
made to keep the procedures, equipment, and parameters”the same over the last 40’yetis 
of production to assure.a consistent final product. How&er, there have been several 
instances where certain parameters of the process were’ ir@&~o~aIly dh&ng&l $nd resulted 
in an apparent increase in the reported adverse events. I 

In the mid 199Os, a marked increase in the numb& bf.adverse events reports was 
noted in data coming from Italy and Germany for Ferlixit? (the European brand name for 
Ferrlecit*). In the first half of 1995, a total of two adverdeevents yere reported in Italy 
and four in Germany. In the second half df the sarne‘j;k& the adverse event i&idence” - ~ ‘. 
rose to 60 in Italy and 38 in Germany. After an exhaustive investigation of the 
manufacturing process, it was determined’that the sotie’of one of the ingredients of the I. 
product had been changed. Although both ingredients f&r botisources metiherigorous 
European Pharmacopoeia standards, substm&‘r$one%r ~e’o&er resulted in $ d&i& I 
change in the safety profile of the final product. ‘. 

: i I . 
In another case, a preservative-free version of Fe&l&it* was manufactured for use 

in a clinical study. The product was made in exactly the @me manner as the commercial 
product except that preservative was eliminated. The pre~~~a~~~~;tree’clinicai trial 
material was manufactured using production equipment &d produotion batch iecoids- 
according to the process used for the commercial producfon of the preserved Ferrlecit’. 
When used in the clinical study an unusually high number of patients discontinued from 
the study due to adverse events, Although the events c+ot be definitely attributed to. 
the change in Ferrlecit@ formulation, it is reasonable to? s$spect that it was a contributing 
factor. t. I.. 

: 

.., _ j ._ -. .; _I . . 
’ November 17, 1992 Amendment in Support of Pharma{eutical Equivalence and Waiver 
Request, ANDA#40-024, Iron Dextran Injection, USP, Luitpold Pharmaceuti&ls, Inc. ;_. -:..I 

lo Data on file at Watson Pharma. 
! : . 
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4., ~ntj~_t~,$~$twg product is fuIIy character&d, ii iS not possibIe t& 
determine if ‘i; generic c%diidt i~~~~h~‘c%%?9~a~ SF&&&t@ a;r -requi$ed under 
the FD&,C act. 

,: -;,, v_ ..^ ./ _ j.,, ‘, .;. 
Since its development in 1959, there have bein ongoing efforts to f&y 

characterize the Ferrlecit@ macromolecule. Much of thg early work was performed by 
Dr. Keppler in Vienna and Heidelberg, Germany. Later {esearch.was performed by R&D 
Labs and Watson Laboratories to support the Ferrleci? ??A. / 

Unfortunately, the moIecuIar complexity of Fe&&it@ is high and no 
unambiguous structure can yet be assigned. Standard characterization techniques, such 
as nuclear magnetic resonance (NfviR), have proved &lyi partially ‘ef%ctive for’ 
determining the structure of the Ferriecit@ macromolecule due to, the pararnagnetic ferric 
centers. X-ray crystallography is ineffective because‘df the &orphous nature ‘of . , . ._ . . . 
Ferrlecit’ in fluid solution. However, some aspects ofth~‘st%%ure may be Inferred from 
other spectroscopic data and chemical ‘analyses. ’ a . , 1 

In 1997, extensive additional physiochemical testing using &ate-of-theYart testing 
was performed on Ferrlecit?’ ’ Based on these results, it kas concluded that Ftrrleeit: is ._ * 
an aqueous pH 8.5 solution containing an anionic high molecul~~wc”ight polynuclear 
ferric species, benzyl alcohol and excess sucrose. There-‘ls no ‘%$&mental &id&nce~for 
the presence of Fe(I1) sodium chloride or carbonate, or dextran:t 

,i .(. ., I 
The structure proposed in 1997 consisted of a’di$onrepetit unit bridged by’ . 

carboxylate groups and hydroioloxo groups: Lie &i’c’~ordi&on number was 
determined to be six and the iron atoms in a high spin, ‘S&6. If one assumes the average 
molecular weight of 350,000 (based on the best availablef d&a at the time), then the 
number of repeats of this unit shown in the fig&e would%& zbout 260. -‘To be consistent 
with the known reaction,stoichiometry of’Ferrlecit@’ [Fe&(C6Hl r07)(&H&dr I)& it 
was assumed that four sucrose molec,ules were @rectly coordinate-d with iron :&rd.that &e 
additional sucrose molecule -must be associated with m,o $ompiex, presumably ‘through 
hydrogen bonding to the other ligands. ,f ii.:.;, :. .:a , ,. I , i-. ,_ ,. : 

.1 
More recent research sponsored by Watson Labo$ories provides somewhat 

contradictory results. Recent analyses examined the‘phy$cbchen@al proper& of a 
highly purified Ferrlecit@,m.acromoIccules. which was!ht+ &plated as a lyophilized .&lid. 
It is important to note that the purification/lyophilization processes do not change the 
structure of the macromolecule as evidenced by the fact that the purified macriimolecule 
has the same electronic structure as the macromole@(;.i$ the commercial product. --?-I- -‘. ‘- i * ,. , 

. . 

Using the purified product, experimental results provide no evidence f& sucrose 
coordination to iron in I yophiiized Fe&&. Elemen@’ ‘$nal’y sis ‘of pu.t%ed’F’lecit@ ~- : 

.i .I I I 
i. ., : i 

r ’ Data on file at Watson Pharma. ,I . j, 
_. 

I2 Data on file at Watson Pharma. 
: !‘: i _.. 



indicates the. presence of one sodium atom per 14 iron atoms, compared to the ‘previous 
results that ‘indkated a ratio of 1:2. The’uhrafiltration process rem&es loons of the 
sucrose and 61% of the sodium gluconate. The present cb‘nchi&ns, ba& on’&‘&& 
evidence generated to date, is that the Ferrleci? macrom$ecule is not associated v\ri& a 
significant quantity of sucrose and contains less sodium gluconate than previously 
believed. In addition, based upon the new data obtained :f;;; the pur%ed’Feirf&“it@  
macromoIecule, the molecular weight ranges from appro%m&ely %0,000 to ?50,0‘00’ 
daltons, higher than previously thought. . I..-.. i., . ,, .- 

; ., \ .~ .,’ ,. 
These results indicate that ,Ferrlecit@ is an tm+ally complex macromolecule that 

is difficult to characterize, even with current state-of-&e-@-t testing. Because of the 
paramagnetic nature of the ferric centers, the standard tes)s. used for ,$ru$u-al, ;* 
characterization are impossible to perform. ks we en&oy each rie% method of 
characterization, we are finding out more about the natur@ of this complex 
macromolecule. However, because it is so diffi&ltto ‘a&%&y &ai+acterize the actual 
structure of the Ferrlecit@ macrom,olecule; it will.be imp&i%?to ‘demonstrate any sort’of 
chemical comparability with a generic product withou$ using the extensive test! 
procedures that we have employed. &en performing tb.$ exh$&e’bari-age of tests may 
not guarantee that a generic product is structurally &omp;l”“ble to km-i&k@ befause one 
can only infer the structure from the results. I / : 

. . 
I . %. 

5. If the molecular wejght of a generic prod&t dif& sig&ficanti~ from the 
molecular weight of Ferrlecit@, clinical studies should be required to 
deinons&ate.equivalent safety aud’kffectiyene .’ ” ‘. pi ” [. ,‘, .” “.I ’ ‘, 

I 
FDA has previously raised concerns ab,out the 5ofnparability of iron dextran 

products with different mole(;ular weights. In 199 1, Lu~~old’Pharm‘aceuticais~ filed an 
ANDA for its iron.dext.rm product Dexferrum*. This application requested a waiver 
from using Imferon@ as the reference listed drug becauselthe manufacturer had removed . .I... ..,..: * .,._ * ,,._ . . . 
that product’ from ‘the m&&i due to qt&r.probiems. ~~‘~~~~.~~~~old’~~~q~?~t’f~r & 
waiver based in part 
reference drugs.“13 

on the “‘dramatiC differem+ in ,mole@$rr- yeight-between ‘the test and 
At FDA’s request Luitpold tested tl@  mole&&.r weights’of its 

product Dexferrum@, the former reference iisted drug Imkeronaridthe ckrent,&D, ,i _,- 
INFeD@. The FD.A.revie~errs~a~@ that the molecular yeight of D&fen-urn@ “differs . . _” ~.~,m..__,_ 
immensely” from the values for Imferon and Kc@” ’ , YJtlte, product labels indicate 
that Dexferrum is twice the molecular weight of INTeD..i I 

,.... I * -i 
1 

Because of this dramatic differerice in yqok~ul~,yei~hG; the FDA re$.Ged , % ., ,.. 
Luitpold to perform additional clinical studies to demonstrate @ iat the products were 

f -,i 

‘3 Review of Pharmac&inetic’:.~d Iroe U&ization Studies,‘~ovember 28, 19(;, ANDA 
40-024, Iron Dextran Injections, USPS supra at 2. ” 1W’*Y’ ‘,I . . ,._. ..tr ,. ,. .: ,. . - -;. * 
I4 Letter from FDA to Luitpold PharmaGeuticals, Inc., April 9, 1993, regardin? Iron .T.. , -. , . , . 
Dextran Injection, ANDA 40-024. 

,: i . . ._ 1 

,i . 
I ,..! ,, 
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equivalent. The FDA required that a pharmacokinetics study &d an iron utilization study -- _I. (consisting of determining the-degree of mobihzation if &on ‘from the i?‘ori+de&mri lb-” * . 
ferritin storage and hemoglobin synthesis) be performed.‘f &sed on these’resuhs the @DA 
found that Dexferrum was therapeutically. equivalent to i/Q%D@. 

.i, , :. . I \., . . 
Although the products were shown to be comparable with respect to their 

effectiveness based on phatmacokinetics and iron utiliza&n, t&&e was no attempt to 
prove them comparable with respect to safety. It is possible that differences in their 
molecular weights could have an on effect on their res&&&e~&$ety p&f%&.” hr a 
retrospective study published in 200 1, the authors analyzed the data from 841,252 
administrations of intravenous iron dextrm. Of this numb&h&e we$L6s r&borted .,. ^.$.. .,r,. .I. G...$I, . ” . . ,.,. <, _ ,. 
suspected adverse drug experiences. However, whenrtlib inoidense of adver$e events 
was compared by specific iron products, there were e’ight’times more events ih patients 
receiving Dexferrum* than in patients receiving INFeD@: I5 

These data may indicate that, although these prodkcts 
- ! 

app&ared‘equivaIent b&d 
on measures of therapeutic equivalence (pharmacokinet&,and iron utilizationj, they 
may, nevertheless, exhibit markedly different safety profiles. -This illustrates the point 
that iron complexes are unique compounds that may n&i: ‘behave”& the ‘body as’do . . . 
conventional drugs. 

r a1’.:.. ‘I-- ,f +,-y i\ ‘<. .,, *;’ 
Because two iron compounds have been shown to be theripeutically 

equivalent does not essu.re that they will have the same sgfety profile, especially when 
they are physicochemically different. 

‘ I . . 8 .v. i, I 4 __ . ., 

1. , ! 
If prod&s differ significantly in molecular weight or other physicoch~mical 

parameters, clinical studies should be required to demon$tr&e equivalent safety. As a 
condition of approval, the FDA required that Watson. @$&a ijorform ‘a ltige; t 
multicenter, placebo-controlled clinical study to evaluate the safety of Ferrlecit0.r6 This 
study involved almost 2,600 patients and should serve as~tbe’model for comparing the 
safety of parenteral iron products. 

* ..,, _ 0 , _I.“‘- 
I 
i. 

6. The FDA co-nsic$ers parenteTa colloidal ioljtio$ to ie-,a $ol&$u Bnd 
requires additiokl t&sting to cbxifiini eqkiv&$ce. I. : 1 

[ 
As stated by the FDA in its review of Dexferrum , 9 “[alnother problem:is that iron 

dextran is not a true solution.. ..As.v$h parenteral suspeusions, parenteral colloidal 
t. .:...; . ; .i :. ., - . i 

,$ ._ .  . I  

I5 Fletes R, Lazarus JM, Gage J, Chertow GM. Suspe&!d iron dextran-related adverse 
drug events in hemodialysis patients. Am J Kidney Dis. >OOl Apr;?7(4);742-$ 

1 _ r. I 
I6 Michael B, Coyne, DW, Fishbane S, et. al. Sodium fe& gluconate complek in 
hemodialysis patients: adverse reactions compared to pl&ebo and iron dextra$ Kidney 
Int. 2002 May;61 (5): 1830-g. $ . ., 

; 
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s’olutions are qo.yi.dered ,by the Division of BioequivalenFe to be a problem an& waivers 
of in vivo bioequivalence studies are’not ‘granted dn them.“” I- 1. .., I 

Like iron dextran, Ferrlecit@ is a colloidal solutiefi, i.e., a heterogeneous mixture 
of ferric gluconate particles in an aqueous sucrose solution, and &‘a result p&ems the 
same barrier for granting a waiver of in vivo bioequivale&&dy req&enien& Add io 
this problem the issues already discussed,‘including Ferrl&it’s~@@plex str%t&e; . 
manufacturing process, difficulty in characterization, mo .ecular weight, and it becomes f 
clear that producing a generic product i&h the same ‘physicochemical proper&s and the 
same safety and effectiveness profile’s iyifi be &all’engilng if not ‘imp&siblC ’ In fact, 
many of these issues would directly impact on a gene& applicant’s I;bility to ’ “’ 
demonstrate or claim that its product was the “same”‘a$ t&’ referen$C litiedX%g, ’ “.’ * ’ 
Ferrlecit@. 

. . 
z .;. a . 
I i 

C. Conclusions .: , 
,t-. \‘.:’ ’ I.,( ‘,,,’ :’ 

Based on the above in$ormation, for a generic manufacturer to produie sodium 
ferric gluconate complex in sucrose for injection that is t$e.“s&@‘as Perrleci{@ under the 
Statute, the applicant must demonstrate that:’ 

, - .,_.I ’ + . . j ._. 

i 
1. The process used to manuEacture,the generic $&.ict has been adequately 

shown to be the same as .Wats$n’s mam@$&ng process for Ferrlecit@, and +:,. ,;. I ;.., 

2. The physiocochemical characteristics of the generic produbt are-the same as 
those of Ferrlecit@, and 

3. The active ingredient, or in this case, the final product of the generic version is 
the “same as” that of Ferrlecit@. ‘ . i ‘. . . 

t 
If all of the above requirement cannot be met.thei &,e PDA+shc@d require an 

NDA supported by a demonstration,bf equivalent s’a P ety alnd.effectiveness based on 
results of appropriate preclinical and clinical studies. ! i I 

i ,, 

, -i ’ ( 

. 

. 

j_l. 

1 . 

.  .  , . , . .  . I  .- !‘ .i. 
” See Review of PharmaGokinetic .a@ Iron iitiligation Stud& M&h 21, 1995, supra at 
2. - 

. . . I ’ ;- ,I *: i 
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